The gravity model of trade is used to assess the economic consequences of new borders, which arose in the wake of break-ups of multinational federations in Eastern Europe. The intensity of trade relations among the constituent parts of Czechoslovakia, Soviet Union and the Baltics was very high around the time of disintegration, exceeding the normal level of trade approximately 40 times. Disintegration has been followed by a sharp fall in trade intensity. On the other hand, the trade liberalization between East and West has lead to gradual normalization of trade relations, and liberalization within CEFTA has reversed the fall in trade intensity among Central European countries.
Introduction
The 1990s were an eventful decade for Europe in the field of political and economic (dis)integration. In Western Europe, the process of integration within the EU deepened with the introduction of the Single Market, the entry of three new members (Austria, Finland, and Sweden), and finally the formation of the EMU. At the same time, the countries of Eastern Europe opened up to trade with Western European countries, and several of them 1 concluded association agreements (Europe Agreements) with the EU. In Eastern Europe, in contrast, this was a decade of disintegration, characterized by the collapse of the Council of Mutual Economic Assistance (CMEA) and the disintegration of the Soviet Union, Yugoslavia and Czechoslovakia.
Economic consequences of the (dis)integration processes unfolding in Europe during the 1990s were undoubtedly substantial. Trade is one of the main channels for the realization of the gains from integration on the one hand and the costs of disintegration on the other hand. Integration, in the form of free-trade areas, customs unions or currency unions lowers or eliminates explicit barriers to trade, transactions costs and exchange rate uncertainty. Disintegration, on the other hand, brings about new national borders, and with them the creation of trade barriers where previously there were none.
However, the measurement of these effects is not a simple task. Nominal trade flows between a particular pair of countries fluctuate not only because of (dis)integration process affecting the two countries, but also because of business cycle effects in either country, price level changes, ongoing (dis)integration processes with respect to third countries, and global trade development. The gravity model of trade controls for these effects and therefore is particularly suited for measuring the economic effects of (dis)integration. The gravity model relates bilateral trade between two countries to the distance between them and their economic sizes proxied usually by their gross outputs. The presence of abnormal or subnormal trade relations is detected by means of specific dummy variables. Countries can have preferential trade relations for various reasons-because they share a common border or a common language, belong to the same free trade area or currency union, or because they previously were parts of the same country. In order to capture the evolution of the (dis)integration processes in Europe, we estimate a separate gravity equation for each year over the period from 1990 to 1998. We can thus observe whether a particular pair or group of countries experienced intensification or deterioration of trade relations.
The processes of integration in Western Europe and on other continents received substantial attention in the literature (see, for example, Bayoumi and Eichengreen, 1995 , Eichengreen and Irwin, 1996 , and Soloaga and Winters, 1999 . The liberalization of trade after the collapse of communist regimes in Eastern Europe is also steadily graining prominence (see Hamilton and Winters, 1992, and Baldwin, 1994) .
On the disintegration front, Cheikbosssian and Maurel (1998) analyze the intensity of trade within the CMEA over the period from 1980 to 1993. However, the economic consequences of disintegration of the former federations in Eastern Europe were so far left unexplored. Besides problems with obtaining reliable data, this lack of interest may reflect the predominant orientation of economists on integration rather than disintegration, as the former is seen as being more forward looking. Yet, history tells us that countries break-up much more often than they unite. 2 The costs of disintegration in terms of trade can be potentially very high. Rose (1999) finds that two countries using the same currency trade three times more with each other than two comparable countries using separate currencies. The effect of complete (economic and political) integration on trade is even more profound. John McCallum (1995) and Helliwell (1997) find that Canadian provinces trade 20 times more intensively with each other than with US states, after controlling for distance and economic size, despite large extent of economic integration and the absence of linguistic and cultural barriers between these two countries. Anderson and Smith (1999) found a similar effect, using an improved dataset. Moreover, they found a strong border effect also with respect to trade in transport equipment, even though US-Canadian trade in this commodity group has been liberalized for several decades. -Jin Wei (1995) finds that for the OECD countries, internal trade is on average only two-and-half times greater than trade with other countries. Nitsch (1998) challenges Wei's results and argues that internal trade of the member countries of the EU trade is on average five to eight times greater than the trade across their national borders, after controlling for size, distance, common language, common border, and remoteness. Hence, even within closely integrated free trade areas, such as the EU and the NAFTA, national borders still play a very important role. In turn, the imposition of new borders can be expected to bring about a substantial deterioration of trade relations, even with sustained liberalization. This paper is an empirical exploration of the economic effect of new borders. We analyze the development of trade flows between former constituent parts of three Eastern European federations that disintegrated during early 1990s: the Soviet Union, Yugoslavia and Czechoslovakia. Then, we compare these trade intensities with those obtained for Western and Eastern European preferential trade areas (PTA's) and for the liberalization of trade between Eastern and Western Europe.
Shang
We estimate the gravity model with trade flows among OECD countries and selected Central and Eastern European countries. However, data on bilateral trade flows between the entities of multinational federations are not available until well after the break-up (in some cases, such as Serbia, Monte Negro, and Bosnia-Herzegovina, reliable data are not available at all). We can therefore only assess the intensity of bilateral trade relationship after the break-up, without having a basis for comparison with the pre break-up period. The exception is the former Czechoslovakia, where we utilize a unique data set on enterprise deliveries between the two constituent Republics during two years before the break-up (although as explained below these data are not directly comparable with the official trade statistics available later).
We find that the trade flows between the Czech and Slovak Republics, among the Baltic states, and among Belarus, Russia and Ukraine, exceeded the normal trade levels approximately 40 times around the time of disintegration. For comparison, trade flows within the EU exceeded the normal level only by one-half throughout the 1990s.
Disintegration was followed by a sharp fall in trade intensity in all former federations.
Nonetheless, trade relations remain quite strong, still exceeding the normal level multiple times by 1998.
The next section describes the gravity model and discusses the main methodological issues. Section 3 describes our data. Section 4 presents the results of our empirical analysis of the effects of (dis)integration on trade flows in Europe. The last section summarizes our conclusion.
The Gravity Model of Trade Relations
The gravity model (Linnemann, 1966, and Linder, 1961) relates the trade flows between two countries to the importer's demand, the exporter's supply and the trade costs. The importer's demand and the exporter's supply are proxied by aggregate outputs of the two countries (in addition, some studies use also the output per capita and/or the land area). Trade costs (transport and transaction costs) are proxied by geographical distance, typically measured as the distance between the capital cities of the two countries. Some studies use also additional measures of remoteness (see, e.g., Smarzynska, 1999) .
Although the gravity model of trade is commonly used to assess trade patterns between countries or within preferential trade areas, its theoretical underpinnings are limited. Helpman and Krugman (1985) formulate the gravity relation in a model with differentiated products and increasing returns to scale. On the other hand, Deardorff (1995) derives the gravity model in the framework of the Heckscher-Ohlin model. He concludes that the gravity model characterizes many models and, therefore, it cannot be used for testing of trade theories. Evenett and Keller (1998) find empirical support for formulations of the gravity model based on both the Heckscher-Ohlin model and increasing returns to scale.
We estimate the gravity model in the following form:
where M stands for bilateral imports, 3 Y is the GDP of the exporting and the importing countries (denoted by X and M, respectively), d is the distance between the capital cities of both countries, 4 and ε is the disturbance term. All these variables are in logs. Previous studies typically focus on assessment of the effect of formal PTA's, whether in Europe (the EU and EFTA) or elsewhere on trade flows. Bayoumi and Eichengreen (1995) differentiate between trade creation (intensification of trade relations among the countries participating in a PTA) and trade diversion (reduction of trade with third countries) for a sample of 21 industrial countries in the post war period. They found that the EEC heavily promoted intra-bloc trade through a combination of trade creation and trade diversion, although the integration of Portugal and Spain, maybe due to their peripheral location, led to little trade diversion. On the other hand, the formation of EFTA was mainly associated with trade creation. Eichengreen and Irwin (1996) , in turn, note that the dummies indicating the membership of both trade partners in a free trade area are highly significant already prior to the creation of a particular PTA. Moreover, the coefficients do not increase after the PTA's formation. Therefore, they conclude that the formation of PTA's reflects above-standard trade relations in the past. As a result, the exclusion of historical variables (trade levels in the past) may lead to an overstatement of the effects of PTA membership. Soloaga and Winters (1999) assess the effect of increased regionalism on several continents (formation of MERCOSUR and NAFTA and deepening of integration within ASEAN, CACM and ANDEAN) on trade during the 1990s. They find, however, that this new wave of regionalism did not boost intra-bloc trade significantly.
Other studies assess the progress of trade liberalization between Western and Eastern Europe and predict the extent of the East-West trade in the future. An early contribution is that by Hamilton and Winters (1992) , who estimate the eventual volume and direction of Central and Eastern European countries' trade. This approach was later followed by Baldwin (1994) , Holzmann and Zukowska-Gagelmann (1996) (1) first on a sample of 630 original observations of bilateral trade flows, which are available during the entire period from 1990 to 1998. We will refer to this data subset as the restricted data sample (see Table 1 ). Then, we estimate the gravity model on the full data sample (see Table 2 ). Insert Table 1 and Table 2 here. Figure 1 shows the evolution of the coefficient estimates of basic explanatory variables for the restricted sample: the intercept (reflecting autonomous trade), coefficients on the importer's and exporter's outputs, distance, and the dummies for common border and English language. All estimated coefficients of the basic variables have been quite stable despite significant changes that took place in Europe between 1990 and 1998.
The Basic Parameters of the Gravity Equation
Insert Figure 1 here.
The effect of distance is negative, as expected, and strongly significant. The coefficient estimated for the foreign demand (GDP of the importing country) is not significantly different from that of the domestic supply (GDP of the exporting country).
This is a general property of the gravity model-the home and foreign economies have the same effects on bilateral trade flows. However, the effect of the importer's income seems to reflect the underlying cyclical development, while the effect of income in the exporting country is more stable.
Countries sharing the same border, and English-speaking countries trade more intensely with each other. After transformation of logs to levels, trade between two neighboring countries exceeds the normal level of trade nearly 1.5 times, and trade between English-speaking countries exceeds the normal level nearly three times.
Integration in Western Europe
The integration process in Western Europe is the result of long and gradual trade liberalization. During the 1990s, the process of European integration deepened substantially, with the conclusion of the Single Market in 1992 and the run-up to the formation of the Economic and Monetary Union in 1999. Given its long-term nature,
Western European integration gives a good basis for comparison with the more recent trade liberalization between Eastern and Western European countries as well as liberalization among Eastern European countries. In order to avoid potential biases due to adding additional observations as our data set expands (as discussed above), we focus on results from the restricted sample (Table 1) The effect of the EFTA on trade intensity is even smaller. Although the coefficient estimate is positive, it is not significant at all except for 1992-93. At its peak in 1993, trade intensity within EFTA exceeded the normal level by less than 30%. In contrast, the trade relations of Austria, Finland and Sweden (EFTA3) with the EU were much more intense than the trade relations within EFTA. By 1990, the EFTA3 countries traded by about one-fourth more with the EC countries than with the other countries in our sample. The main upward shift in the trade intensity occurred already in 1992 and preceded both the formation of the European Economic Area and the entry of these three countries to the European Union.
These results, indicating little effect of European integration on trade intensity, are confirmed by findings of Soloaga and Winter, (1999) who analyze an even longer period, ranging from 1980 to 1996. Nevertheless, they need not be interpreted as evidence of failure of the European integration process. Rather, they reflect the ongoing process of global liberalization, which, in turn, reduces the relative advantage of regional integration. 9
Trade Relations between East and West
Our analysis of economic development in Eastern Europe is complicated by the emergence of new independent states at the beginning of the 1990s. Three out of the five countries selected to start membership negotiations in 1999 did not exist in 1990.
The restricted sample omits many CEECs, whereas the results for the whole data sample may suffer from biases in 1992 and 1993, when these countries emerged from the former multinational federations. Therefore, we compare the estimates obtained When we include also the newly created CEECs, we find that the trade relations of both the EC12 and EFTA3 with the associated countries did not reach the normal level until 1995.
Disintegration in Eastern Europe
Trade among Eastern European countries exceeded the normal level before the beginning of economic reforms in 1990 (see Figure 4 ). 10 Both data samples indicate a fall in trade intensity that culminated in 1992, in the wake of the CMEA collapse. 11
During 1992 and 1993, the trade intensity was not significantly different from the Figure 5 ). All newly independent countries in Eastern Europe trade much more intensively with their previous counterparts than with other countries.
Insert Figure 5 here.
The case of the former Czechoslovakia is particularly interesting for several reasons. First, using the data on enterprise deliveries, we can estimate the intensity of trade relations in the former Czechoslovakia as early as two years before the break-up.
Therefore, for this country we can compare the pre-break-up trade relations with those after the break-up, and thus better infer the effect of disintegration on trade (with the caveat regarding the two data sources as discussed above). Second, the successor states of the former Czechoslovakia attempted to sustain relatively high degree of integration. Thus, after the disintegration of Czechoslovakia, the Czech and Slovak
Republics implemented a customs union, a temporary clearing-account payment mechanism, and an agreement stipulating free movement of labor (see Dedek, 1996, and Fidrmuc et al., 1999) . Despite these efforts, the Czech and Slovak Republics In summary, the empirical evidence suggests that disintegration in Eastern Europe was followed by a substantial declines in the trade relations. Nevertheless, the trade intensity continues to be relatively high, even when controlling for common border and membership in free trade areas such as CEFTA. Fidrmuc (1999) notes that Western
European countries with common history and/or the same or similar languages also trade substantially above the normal level. For example, based on an analysis of trade flows among the OECD countries, he reports that Austrian trade with Germany is approximately twice higher than the normal level, trade between Sweden and Norway, and the UK and Ireland exceeds the normal level 2.5 times, and trade between Belgium and the Netherlands is the triple of the normal level. Accordingly, given the obvious cultural, social and linguistic links among the CEECs included in our analysis, it is reasonable to expect that, absent further exogenous shocks, their relations will eventually stabilize between two and three times the normal level.
Conclusions
This paper documents the evolution of trade relations in the wake of integration and disintegration processes in Europe throughout the 1990s. This decade was characteristic for deepening integration in Western Europe and liberalization of trade between East and West on the one hand, and disintegration of the CMEA and multinational federations in Eastern Europe on the other hand.
Our results indicate, somewhat surprisingly but consistently with previously reported findings (cf. Soloaga and Winters, 1999) , that EU membership has only moderate positive effect on trade flows and the effect of EFTA membership is insignificant. The trade intensity between East and West rose substantially over the 1990s. However, much of this trade growth is accounted for by a normalization of trade relations. As of 1998, the trade intensity between the associated countries and the EU only slightly exceeds the normal level of trade flows, i.e. the level as predicted by the economic potential of the respective countries and the distance between them.
On the other hand, the trade intensity within the CEFTA (Central European Free Trade Area) followed a U-shaped pattern, initially decreasing and then rising again. As of 1998, the effect of CEFTA on trade is positive and quite substantial.
The initial intensity of trade relations within the former multinational federations in Eastern Europe was very high. The trade flows between the Czech and Slovak Republics, the Baltic States, or Belarus, Russia and Ukraine, exceeded the normal level 40 times around the time of disintegration. This is twice larger than the border effect found by McCallum (1995) and others for inter-provincial trade in Canada.
Disintegration was associated with a sharp decline in the trade intensity among the affected countries, albeit starting from a very high level. Indeed, borders do matter for bilateral trade flows, even when they do not imply the imposition of explicit barriers to trade directly. Nevertheless, despite this decline, trade intensity among the former constituent parts of a single state remains far above the normal level several years after disintegration.
The decline of trade intensity among the disintegrating countries may in part reflect political developments, besides explicit barriers to trade. The most striking example is the deterioration of trade relations between Slovenia and Croatia. Slovenia Note: * The restricted sample only contains bilateral trade flows that are available during the whole period 1990-1998.
Figure 3: Trade Relations between East and West A: Restricted Sample
Europe Agreements 1990 1991 1992 1993 1994 1995 1996 1997 1998 - Note: We use estimates for trade flows between the Czech Republic and Slovakia according to delivery statistics of large enterprises in Slovakia (1991) (1992) (1993) , which are not fully comparable to later custom statistics (1993) (1994) (1995) (1996) (1997) causing a discontinuity in our estimates in 1993. 
